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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
a piezoelectric ceramic compact which is small in an 
small resonance resistance and is small in the dependence 
temperature. 

SOLUTION: The essential component of this material is 
PbZr03 and Pb(MaxMdy)03, (Ma: bivalent/tervalent elements, 
element) and its crystal structure is tetragonal and the 
quantity Y is greater than a stoichiometric ratio. When, 
is defined as A and the respective contents of Nb, Sb, 
and E, 0.525<A/(B+C+D+2E)=S1 is specified and <20 
Ba, Sr and/or La. More preferably, the sintered compact 
ceramic material in an atmosphere of >80 vol.% oxygen 
unsaturated polarization state in which the electromechanical 
80% of the saturated polarization state. 



MURATA MFG CO LTD 
: YOSHIZAWA ISAMU 
HORIKAWA KATSUHIRO 



SINTERED PIEZOELECTRIC CERAMIC 
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ceramic material capable of obtaining 
electromechanical coupling coefficient, is 
of a resonance frequency on 

a solid solution consisting of PbTi03, 

Md: pentavalent/hexavalent 
io X/Y of the Ma quantity X and Md 
- example, the content of Mn as Ma 
and W as Md are defined as B, C, D 
of Pb atoms is substituted by Ca, 
obtained by firing this piezoelectric 
concentration is used in such an 
coupling coefficient attains < 



mol% 



LEGAL STATUS 

[Date of request for examination] 1 6.05.2()o2 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAALrnaONFDA414060269Pl.htm 7/21/2006 



Searching PAJ 



Page 2 of 2 



the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



[Patent number] 
[Date of registration] 



24.03.2306 



3783534 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAltaaONFDA414060269Pl.htm 7/21/2006 



(UOHftMHW (J P) (12) ^ |i 4# |t ^ # 



#^2002- 60269 
(P2002 -60269A) 

(43)&ffi B TO4*p 2H26H (2002. 2. 26) 



(5i)inta 7 msmn F I 

C0 4B 35/49 C0 4B 



G 4G031 

F 



*3£»* *»3R »3t«©3&9 OL (£12 H) SifcHfciK< 



(21) fftfp#^ &«2000-248439(P2000-2484: 

(22) fflSB TO2«P 8 18 0(2000.8. 18) 



000006231 

R&jtmmTmim-T B26#io^ 

A 100085143 



(54) B»fl®6ft] BMWttff, EiWSP^MX? 



(57) [fi»] 

[ftl&^Jg] i«$WJP bT i Oj . PbZrO J fc 
<fcCJfPb (Ma x Md T ) 0, (Ma : 2ffi/3ffi©^ 
*„ Md : 5ffi/6ffi©7cS) *»6&4Higf*r. 
*Sfi«3a*iI*ft-C*9. MafiX£Md*Y£©JtX 
/Y«JfbWBIifcJ:0**i». fciittt. Mai UT© 
MnOttKA, MdiLtONb, Sb, Tafei 

0. 52 5^A/ (B + C + D+2E) £ 1 £U Pb 
^©2 0*AK«T*, Ca, Ba, SrfcJ:!*/* 
fcttLaCCj:-,T»||T4. *f*L<«, C©E«?ii& 

tm%8 o«^%jy±©^?SS#Hmipr^Lrf# 

o %«T£ as j: 5 r^mm^wtm-cm^^. 



(2) 

1 

1 ] £l&fr1fiP b T i 0 3 , P b Z r 0 3 is 
.fctfPb (Ma, Md, ) 0 3 (Matt2fl5*fctt3fflB 

6 iB©?E«* £>j§«*i £4>ft < £ & l ffl 0 ) *6 St* 1 
iSftT* ot, iuialligft©^® J6#iE#&? & U , 
HUlBM alXi ffflEM d £ Y £ ©Jfcx /Y#5f b^ffl&Jfc 

[lt*B2] SufBMa«Mn-C*0, iylBMdtt, N 
1). Sb, Ta*j«fcCfW*»6il«nSif>&<i«>iar 10 

[»*B3] iftBMn©^r«£A£U fjfBN b , 

sb, Ta*»j:tfw©#*i»*, -en-en, b, c. 

D*s<fcOfE£Lfc£fc, *;l/JtT. 0. 5 2 5^A/ 
(B+C+D+2E) f»5)9i2iCfBi£©E 

[ t»#gc 4 ] fruiiisatfi© p b jr* © 2 0 *;w«« 

T (O^W&^Sftt,*. ) £, Ca, Ba, Srfci 

^'La^6s«ns^< tbimicx-i-cm&bft., 
n&a 1 & t » l 3 © i » rn*»Kia«©E«istm. 20 
[flails ] «jEifiS» 1 0 ommmcttbz, s i 

0 2 £0. 0 0 3-0. 1SSS5, fcitfAl, 0, * 
0. 00 3-0. lMSSfeKdWI-*. BWOBift 

[it 6 ] tt$g 1 &t> u 5 ©urtifctciattoBE 
W»»m*. Km?S£#8 0fta%feLh©#BflW-e 

[ mm 7 ] «suRt»^^«H»n^«t^o a 0 

%lcXT b ft S <fc 5 ft^ttfilflSKMBc * 5 . gf$£ 6 K 
IB«©E1ieS$fctft 0 30 
[»*^8] ff^lft^0 5©^TftMcfBi8©E 

T, mm^«fe^^|gffi^ffit^©8 0%«T£ft 

[ if *s 9 ] ttsm 6 ft <, » u 8 ©t > -rn^ ki b«©e 

iWajaE«»S«ISft±«:KW6tifc« 

«£%«;?. 3, emmx?. 

[0 00 1 ] 

[fPJ3©JS-f3»)-iJ] C©|gB^(j > E«iS3§tff4fc 40 

jzvztizm^xnz tiinsmmsmm. ft 6 mc c 
<rs&©r, «k. mmmt&m&itm>te<* 

SEW8N8^fcfc^TW«{cffl^6*i4, EHiiS§$ 
lift. fcJ:tft©EiiSm*^ft£f#3fc&©E1tfiS§ 

[0 0 0 2 ] 

[g£*©Sffii] «P, 9*iyWLV)lzii,M§ : Pb 
Zr0 3 -PbTiO, K, j&sa^nr/xa-fMfc 50 



©E«8|»*BSft± L 
[0 0 

ft», 



a, B 

0. 0 
0. 0 
0. 4 
0. 2 
a + b + 



»ft 
J:& 

[0 0 0 
it, 

©7 

l>£l>*> 



^20 02-6 0 2 69 
2 

b (Ma, Md v ) 0 3 (Ma»2«/cB3 
ffi©7C** hWttt\Z>'Pts; < £ 1 m, M d » 5 IB* fc 

* >^^^ 3 >KI&S©E^?SII«!Efeft©*r 
it^W^^©fe©©lorS>5C£*>6. K«EH©ffl 

[ 0 0 c 4 ] 5 sec, cnh<DKnw,$mm»<Dm%f 

[0 0d5] fc£;Ui, #H¥5 -3 2 7 3 97^fg 
iCinii, (Pb!., Me, ) { (Mn 1/3 Nb 2/3 ) 

zr £ } o 3 ©-^sr^fc^n. Me*sc 

0. x. a, bfcctCKc^. 

5 ^x^0. 1 0, 
^a^0. 14, 
^b^0. 60, 
^c^0. 5 9, fciO* 
o = l. 00 

6 ] *fc. ^fPB¥5 - 2 4 9 1 6#fi«KJ:*i 
^t^r^SLfc {Pb S r} { (T 

(MnNb) } 0 3 «©Ei«8f§tff4£LT, 
€0. 0 0 5-0. 0 4 0SS%*5ck^Al 2 
0 0 5SS%~0. 0 4 0SM%©4>ft<£ 

7] cn60E««Stm*>6S64iSE«« 
». «§^ftfcJ:^i^©fiS^tt©t,> 



[0 0 0 

«. f^t^tt©«6-: 
i Z r) 
S i 0 2 
0 3 £0 

[000 



^i-rSSiH] L^bft*^, ±jiU 
fe^»ftS^tt^*§nS^J^©7 ^ 

9] j^ic mbtc®m<DE.wmmmfc 

^, ftsa«i5t£JS^ua^£©Ji^M 
c £j&wsnswfa©i§»^s«-c^ft 



[o o i o ] s/c, msmm^mmrs^itA 

mm,*.*), m^ommm^mcu^ci) , 
t. 

8302 mm., mmi2 8 9 o 8 6 msmsm 
w^i - 1 o 5 6 8 ^mmcvt. RMWoftmrn 
fti^rsc^cj;^ mmtfbizzm-viszz w 

[0012] cft^o&fgtcig^sftT 
Sfc©©, #ffigftffiT3i*fc«£©*Mn:©5^[:ft 

o-i-sci*i*4. Sfcfc. E*&Pn©«i£E|IK:*St> 

ff a <DWkicmmm®&< s^twj^s. 20 
[0013] -ec-c, coiwjoawtt, ±$1^5 

Kff a*wtt*#A ■& c t tfiv a zmmmmm. c © 
E«»stm**&s l ti# ^ftfcEsesg^f*. * 6 
mc c 0Knmmmzffiz.zmmmm*m& b 

£5£f €>C£-C&S. 
[0 0 14] 

tJWtt, £J£##P b T i 0 3 , PbZrO J fcJctfP 30 
b (Ma, M d y ) 0 3 (Ma «2ffi*fctt3ffi©7n3^ 
*6»i*a*il>a< ifelS. Mdfi5ffiS/cti6ffl© 
7C*fr 6 iikfft S4>ft < £ 1 ffl 0 ) *> 6 ft 5 @?g{*-e 
*^t, COH*ft©Sfi1«l365iE*fi-C*»3. MaS 

x t m d » y t oitx/Ymt^mmt «t o^nci 

[0 0 1 5 ] C©<fc5,c, E«5^fl©fflJfcb<fcMB 

-en-en, #»cj§.&t£{cj:^ mm.K 
ssK©jaKSsttt%^fftfe©£-rsc£#tr*4. 40 

£*.«. ±ja©X/Y3Wfc^Mfttfc£HRT*ii^KJt 

^-t . mmm>m.9m$: «t 9 /m* < a c £ 

#So ^ B ^«ii*iE^ H H B «^©^ B H B ^©J«^tc 
». X/Y*{t1tMftJtJ:f3^*<l/r*>. SJK^tt^ 

*©s»s#>ji&fittn. 

[0 0 16] C©ftHKffiSE«mmtC*t>r. ^ 
SKlt. .BCOfcMattMn?*!). Mdtt, Nb, 
Sb, Tafcj:e>'W^6ai«n^ii>ft< £k 
4. C©»^ Mn©^Pf*ftA£U Nb, Sb, T 
afc<fcOfW©£££*£, *ti**i. B, C. DfcJcO* 50 



C+D- 



[0 0 1 7] ±}£©d:5(C, 0. 5 2 5^A/(B + C 
+ D + J.E) £l£fc4«fc$iC»i5C£K:J:»), SiBEffi 

«KS8p4«/iS b x m h htcKnmmm&omi® 

9H«(eft£££fc 
+ C + D+2E)#0. 5 2 5*7ir&&£, 

■aa«i»«©«*#iji6ti-j*. «D5r, a/(b+c4 
) # i ft®* 5 £ . EWB&m»vmmm 
bx, fmf&mmmittezciz&&z. 

8] Sfc, C©»Wfc«*EWBH8HWfcfci,> 
B>i^bfc±)S^*©P bMT-©2 0*JWJKT ( 0 
*M6&£*fcl,>. ) ft. Ca, Ba, SrfcitfLa 
*>6»|tlS^>ft < £ 1 WiC J: o Tg^f S C £ *«Jf 
£ U>. 
[0 0 1 

mem 



[0 0 



[0 0 2 



[0 0 2 4 



#H 2002-60269 
4 

££. T^-fe7'^/F^-J:b-C*SA/ (B + 
2 E) ft. -tJl/ifcr. 0. 5 2 5^A/(B + 
2E) < 1 £ft€>4:^(CS^;C£*5J:Dlff$ b 



=tDP*CcftS 0 ftfc, Cti6«^o#©ffi 

iJi©a^ i -4 wAommPrcn ftb 

£, ffi«SBHB««»©**y--«9»JffiTl/ 
b*5C£*s*S 0 

0]S/c, C©«iHtcffi*JE«BE«»mfc*jl» 

ofcirt»ioo«mi5fc«ur. sio 2 ft 

3~0. lSfigp, fcJr^'Al, 0 3 ftO. 0 



ft^ 

[002 

r. 

0. 00 
03~0 

[002 



Al, Oi 
[0 0 2 



1 ] ±a©J:^ftS i 0 2 fcct^'A 1 2 0 3 © 

.. ftfc, S i 0 2 fciO* 
aMtiBM&O. lMSgPfta^.-5»£, E^e 
ft-SC£*i&4 0 
2] t<Dmm, ttc, ±^©J;^ftESiiS 

C©E«emSft«> C©^B^ 
«»Stm% > WRKBUfi 8 0 ft«%«±©# 
^«USL-Cf#6ftfcfe©-e*So 

3 ] ±^LfcEm?isMisft». ma««e^ 
mkwm\ftmm<D 8 o %«t £ ft ■& <t 5 ft^fn^ 

4] C©»(H«, *fc. ±jSb?cj:^ftEme 



(4) 

5 

*?£Ltb, &£*«, y<t)iz. b^yy'm^ % 

[0 0 2 5 ] 

imxDnmvBm erne, zoRmtcmEmBm 

[ 0 0 2 6 ] M IB, £©IIBJJcD-jyB$ift <fc 3EH 

»»*?■£ uro^s^ i ^-r^Hnar**. 

[0 02 7101 ic^t,fc#» 1 B, jgft 
^©<^©E«i»SjMaSfl:3%«il. C©E«iS£«£ 10 

[0 0 2 8] C©«fc 5ftia&f- 1 JCfcCvr, ig«J*ffi4 
[ 0 0 2 9 ] H 2 B, C©^W©f6©|Si^{c J:SE 

was*? £ ur©7 6 zftmL-c^tmmm? 

20 

[ o o 3 o 3 7 ^ ;i/ if e «. m<Dm<DB.mmfe 

ft 7 E«ffigffi£ft 7 ©-#£®±tC B, JR 

1 tt©JStt^g8teJ;0"9 ft6Wtff?2iffi©Jg»mffi 1 
0*ict^l l*J*h*ti^«Sti*. SftttEStt. EE 

Sffil2{cg[ffl7^>13 4^L"Caa«S^ *g«&«ffi 

i ib, KnMmtemo&^m®m&mj8 t 

3ftfcSlffiWl4fc||W?^>15^LT«|l3ti 
S. Jg»«S9*jJ:c;iO», SlritCtfUfH^-f > l 6£ 
^•LTS^SnSo 30 
[0 03 1 ] EHi&i§«sgft7 ©fW£H±(CB, 

TH^shai>#. $ i mommmm 8&£vq jcsa 

mm i o i i tcgMmfttZT-zmomm 
®w?h, cn6T-xfflij©jn«imstt, sra* 

fe, EHf&HSIgft 7 ©S#^[6j**gptc^§ nfc7 
-*fflij©3 I tfWSfc JBSIS ft*. 
[0 0 3 2 ] ±a0fcE«8B»«SSft 7 tt. 
ir-Xl 7*J^AS|Hia|Jl 8|*|{CJRS$nS 0 -fe^S 9 

1 7 KB. EJgpi 8^f>^H(c$-cg^-5J; 40 
Mc, S^Hgl 9, 2 0fc\fcO*2 
[0 03 3 ] $/c, t7S^^-X17B, ^2 2(C 
J:-5t||D5ti, COI2 21KIJ, «?*fil9. 2 

o*»«tof2 1 {c-en-en^fjcs-r-sfigfc, tfmts2 

3, 2 4fc«fctf2 5jW&$;S<iS. 

[0034] E«s8^^ft7±(c^snfc5iaa@ 

12B, -fe^S ??>r-;* 1 7fJfc*Jl»T. BK%l/ftl> 

m*mmmc&r>xm-m&i Qjcssasns. mm 

0&Cg=i£3ftS o *fc, E«8S«BBft7©H^0&l> 50 



ftH 2002-60269 
6 

2 lfc*N»3ti*. 

[0 0 J! 5] Sfc, Wit 0 fell 2 2 ». Dfl»18©HIP 
*BJt;&J:5R:. 427 3 y^-^i 7{cfiNK!I(c«t- 3 

amraig. 2o*j«tcf2i», -en-eti, s^-ms 

23, ^4 J; £>' 2 5 £ mSWicWft £ tlfctflB £ ft 

[0 0 3 6 ] COj:5^7^;W6B, ^ffifc^fcD, 
iST-Wl 1 9 S fctt 2 3 *s«fc 2 0 S fc« 2 4 
^>tejf«U ST«S2 l*fc«2 5*T-^SSKL/ 

[0 0 3 7 ] C©7^;l/^6(C*$^r, 
F**M-r5*£fc«. EE«tt»M»tt7®JIH«:«$ 

y a - > =f a* f>ft 5 b'> ?t^Ettffi8tt£H* 7 

[ 0 0 3 8 ] 03 B, C©»H©fl&©3t«^*KJ:*JE 
•S&SJK-?* LT©7 ^ ;l>£ 2 6 Z^tiEWm'C$>6„ 
H)l$2 6B, 02 fC^LfcE«fiBffltt6ISft7 £Hff 
»(C|^!©^«#r«E«BB«nifift2 7**A*. 
E«8i«Sf*2 7 fcM»t,"rR»6*iS£frr*o 

r, H2 {c^Lfc»*Kffls-raMR{cBiiai©#jii^F 
[0039] E.nm%%mfo2 1 ©-^±b±(cb. h 

2iC^lfcE11!&^&ft7©»££[sJ«, tg»S@8 
~1 1, !ltB«fil 2fcj;t>*l 4, g[HJ^>l 3fcJ; 

[ o o 4 o ] *fc. Em«^gft2 7±©?iams 1 

2 5CB, Wf U - F 2 8 **4iB3ff WKJ: oraaiS 
n, RflKc. giUJWil 4 Ktt. fflT-U- F2 9*« 



[0 04 



E«88S*a6»2 7©ia^L0:l4T-^ 



M©5 1 # W LH«c«, jfrf >; - F 3 0 HfifflftZ tii, . 



1] COi5&7^bjr2 6B, ^fflCC&fc 



0, »?>;-F2 8fcJ:tf2 9*M#^>fc«ttU 

y - f 3 o ZT-xmmbtcwm 1 3 n s 0 

[0 042] C©7^;U^2 6fCfclir, AG&T 
7©^ffi(CB, H^*S«-r*!&s. fc£^.B'>y=i-^ 

=3 a jr> 6 ft 5 # > b- y m am 4 5 n £ . 

[0 043] 6U3M8 LfclSS^ 1 ft 6Cf K 7 ^ 6 
*jJ:CJf2 6 ©i 9&E«B^?Kff *£EMSffit$ 
1*3, 7to«fcD t 2 7*«WW*fc». CO«WKff4E 

[0 0 44] C©E«ttSffitS^». »*L<tt. MM 



(5) 

7 

WMte-&&mmmftwm<D 8 o %&cr t ft * «t 9 & 

©-c$>S 0 

[ o o 4 5 ] ttc Eimsmmt. smmm 

fc^TS&SCWJU*. C©£5ftMSR#BSW' 
*tt»© 8 0 KJHTi ft £ J: a K»ffa*« £ L fct§£ 10 

Wit, C<D7^J^(D«iAi*fe-ehBi^t<^ 
6ftl*J:^5c-rSCi*ST#S. 
[0 046] E«8£^#*&Sfc&©E«jffl»m 
tt, ffa&bfcjc^fc, £$##iPbTi0 3 . PbZr 
0 3 , fcJc^Pb (Ma» Md y ) 0 3 (Ma«2fBS 
1t\t3tt<Dj&tfre>MtttiZ'J>1t<tt>im. Md«5 

e>ftsffig{*r*-,-c, c©H*fl©feiMiifcWE£j| 20 

T&O, Ma«XiMd*Yi©ifcX/Y*Kfc^MftJt 

[0 04 7] C©<fc5ic, X/Y*{t*MWtJ:9** 
<f*£, X/YWfc*«IH:4HRLfci). {b^fiift 

©*MMfHteiE#a£IRSOfc©tt» iE#*£W©IS» 
*©«^{C». X/Y^t^SI||jtj;f]^t< 

[0 048] J^t/fcEWagMttMctol^ MaBM 30 
nT^, MdB, Nb, Sb, Tafc«fcl?Wrt»6a« 
ft5^ft<£M«T*3C£#J?*U>. C©«te, 
Mn©#Wfi£A£U Nb, Sb, Ta*5cfcE>*W©£ 

-en-en, b, c. Dfc<j:<>*E£i,fc£t, 

*JWfcr. 0. 5 2 5 £A/ (B+C+D+2E) < 1 

[0 04 9] _h$©J;5(t, 0. 525^A/(B+C 
+ D + 2E) * l?**t£#jff*U>£t,fc©tt. A 
/ (B + C + D + 2E) <0. 525©»^(C{J, fiK 
^^©SfeSflUI&ftftlvfei&r*!), flbSr. A/ 40 

(b+c + d+2e) >i©»^fc«, mmsnimti 



12002-60269 

mWlK ft 4 #> & T? * S . 
0] *fc, E1t$i^f4©M$L,;fciJ;$#cfi© 
2 0*;i/%«T (o**K***«ei>. ) 

S rtei:D £ La^6S«ti€»^>ft< £ 

%^mmw& h -> * feet v»«r©« & o & 

Wc. c©fflMfc&n~4*;Wfi 
JbjfiOfc«&o*ffi«©»|i*ij: 

ft So 

l] ftfc. WB«#2 0- ! e;i'H*jB*.4£» E 
sISf*© * » y -Sfl&WgT L r , c ©E^fifi 
*> oTESeil^4ff J: 5 ififcft©^ < 
^Oj(lX*fcHafflLDH*tc#^S fc£ * 



[0 0 E 
PbM-i-©2 

C£ 

«> i «4< 
*. 

[0 0 

mmmi 



mm 

tt, E^? 

So 

[0 0 
0 0«j 

SnP, 

sc 



[005 
S r CC. 
Ta 



X3 0m: 

fco 

[0 0 5 



2] tit. EEWfflBtms. fj^LfcX^l 
SlUcftLT, SiO, £0. 003-0. IS 

*^ai 2 o 3 40. oo3-o. iasgp§ 

LTOS£, E««S^tt©^*fi±i*tt 
£*fT?*S. ft*>\ S iO, fcitfAl, 0 3 ©Ms 

1 Ese^jiisf*©ft« 
jffits*qf3fM{c« < & s c 1 3&s* So 

[0 0 5 3 ] «TiC, J: 0 JlftW&3tt6WiC*-3*, C 



4] 



E«eSM*4©^MI4<bUr, Pb 3 0, , 
3 > CaC0 3 , BaCOj , La, 0 3 , Z 
TiO ; , MnC0 3 , Nb 2 O s , Sb 2 O 
O s . W0 3 , A 1 j 0 3 is£&S i 0 2 4 



[0 0 5 5 3 cn6^JSsf44, ^lftUL*3 

o -c** 6i i o o 'cv i B3Rg#> 6 4 u 

fcf^, 7"UXJS0fCj;oT, 20mm 
m x 8 . 5 m m©«#M^©M*£fl^ U 



fco ff 



WH20 0 2-6 0 26 9 



Nh*BISb*C|Tel;D 



'«*E I A/(B+C+D+2El|siO ! la|AI 2 Ojl^ 

mm .... 



1 



25* 






Pbia 

100 


ZrlrT 


«w» 


rpoc 


NbfiB 


SbSC 

mm 


TiSD 


L 


w 


AAB+C+D+2E) 
0 500 


55^ 

sum 


AIA*/S 

<MMML 


"ST 


26 
27 
26 






100 
100 
100 




52 

52 


3.060 
3.150 










000 
000 


0.510 








2S 






100 




52 


6.000 










.000 
000 


0.667 
1.000 










Sr 




100 

eg 




62 


6.200 












1.033 






W 


32 
33 


Sr 
Sr 


2 


98 
96 




53 
53 
53 


2.000 
2.000 


3.000 










0.667 
0.667 








34 


Sr 


6 


94 






2.000 


3.000 
3.000 










0.667 
0.667 






IE** 




Sr 


10 


90 


42 


53 














0.667 








38 


Sr 


20 


SO 


42 


53 


2.000 












0667 






HI 


37 


Sr 


22 


78 


42 


53 


**» 












0.667 








3a 


c. 

Ba 




98 
98 


42 
42 


53 


2.000 




















40 


U 


2 




42 


53 


2.000 
2.000 












0.667 
0.667 






m 


42 
43 






100 


42 
42 


53 
53 


2.000 


3.000 
3.000 










0.667 
0.667 


0.020 


0.000 
0.003 


m 


44 










53 


2.000 
2.000 












0087 
0.867 


0.020 
0.020 


0100 




46 






100 




53 


2.000 












0.667 


0.020 


0.120 


IE** 


46 






100 


42 


53 


2.000 














0.000 


0.020 


JET] A 


47 






100 


42 


53 


2.000 












0.667 


0.003 


0.020 


jE&ft 


48 






100 


42 


53 


2.000 


3.000 










0.667 


0.100 


0.020 




49 






100 


42 


53 


2.000 


3.000 










0.667 


0.120 


0,020 





[0 05 8 ] 



[«3J 



























A/CB+C+0+2EI 


























































0.500 






MPB 


























0.510 






































MPS 


























0.667 






MPS 
































MPH 


55* 






100 


46 


47 


3.100 




— 5— 








uH — 


—- 






56* 


.7. 




100 


63 


















- 


- 










































































































100 


53 




3.000 


3.000 










r555 


\ 


\ 




61* 






100 


S3 


42 


3.100 




- 


- 




- 


1.033 


- 




([••'' 
































E33L1 


63 
64 


- " 




100 
100 


47 
47 




1.530 




— r— 








— Sri?!! — 


; — 


= 


EMU 




— 5— 


5 






48 


1.575 




- 


- 




- 




- 


- 


ffci l 
r?,7 1 
































ESO 


67 






100 


47 


48 


3.100 


fooo" 




— z r~ 






1033 














100 


37 


58 


1.500 


3.000 
















E60 


70 






100 


37 
37 


58 
58 


1.530 
1.575 


3.000 
3000 










0.510 
0.525 






t*ij 
ren 


71 
72 






100 
100 


37 


58 


2.000 












0.667 






ElO 








100 


37 
37 


58 
58 


3.000 


3.000 










1.000 
1.033 






B50 












53 


2.000 


3.000 


















75 






101 


42 


53 


2.000 












0.667 









[0 05 9 ] Cil^MM, 1 0 5 0°C~ 

1250 °c<Dumv i «fn^5 Bin. wm%m^c~c 

r. 7-;^e^HLfci, #@/§©®®£tTML 
T. 8 0°C~1 0 0°C<DiyV=i~>t-()l<PV 1 kV/ 
mm-4kV/mm(DlM3 0 6 0 fflmbft Z> 

[0 0 6 0] ftfc. f$*46. 12, 1 8. 24. 30. 
5 5. 6 1. 6 7*»J:l^7 3CC-3t>r«, £Kft(Cfli£ 
«8Sft©«5ttftlltt3WffiT-rSfcab, ±$©J:5ft#« 

-CfcHMKBSfefT ft *> C i jJJ^rtBr* o fc?c&. 
#ffi&MB#©gg£Ttf. 6 0°CO^';n->t-f;U* 
T5. 5kV/mm©«»%3 0^BIEIttn-rSCi{cJ: 

[0 0 6 1 ] cft&©$MH£©*^ffcfe6. ft 

mttftWHEftft t -M? tsffl&R ( 5 . 1mm 
xi. 7mmxo. 3 mm) ^WB^aKci-aTfllt) til 

Lfc. 

[0 0 6 2 ] ftte, aift^ba3(c*j(,^r. &ti$4ic 

%i>smmmm<Dmmt, pb a z r„ t i 

c Ma, Md y 0 3 +aS i 0 2 +/3A 1 2 0 3 rate 
$*-l£fe©T&D. TPb«aj . rZrSbj. TT 
ificj . TMnMAj . TNbfiBj. TSbS 



ftH2 0 0 2-60 269 



Ta*Dj *j«tCJt rw*Ej K-3l»Ttt*JHfc 
rPbg^TcS/S^tJ KOHTIJ. P 

0 *;u%cc>st ur ©*;i<%rSlfc $ ftr t» 
S i O, la] fcjrt; r A 1 i 0 3 M£j tc-p 
^J&friftSPb. Zr b Ti c Ma, Md Y 
0 0M»KJW*MW*4-,TwSnri,> 



20 Cj 

r» 

bfil 0 

*fc, 

0 3 ©] 

So 

[0 0 6 3 ] s/c *ifti»i/*3K», &mucmz> 

t>T. TMPBj B. IE^iSfflft H H B i©^a^ 
30 •eabSci^L/Tt^-S. 

[0 0 6 4] ^4ft^L^6(CB. £fflHMittft<D«« 

(%) , isxv^mmwmonn 
®®%&mm ls (%> . «fi^z r (Q> . -2 0 
°c~ 8 o vommmiosttmmmim t r 
mmam\ t, -tci (ppm/o . s&mm 
wx<ommsL (mp a) . ft^OTc. i bmonmc 

fcWS. ^^«^^[k ls 4jJ;^ifcjlM|«f r © 



40 [0 0 

©JW©IM«1-fc*SJt«Wcffil 
[006 
[*4 3 



5] ftfc, mftOLi?3ft£>a«4ft^L 

r. KW##ic*#tf3ftTt»4fc©tt. c 



ftM 2002-60269 

































0.12 
















87 


0.29 
































22 


98 


0.11 












3.7 


20 


9! 
















42 




















93 


054 
















90 


0.12 


















0.18 














22 


10 


0.11 
















10< 


0.11 






1? 


— n — 


?3 


4.3 


41 


92 


0.29 


11 
















0.14 










29 






87 


0.23 






16 


37 


28 


» 




92 


0.13 


— n — 




17 








21 


98 








18 


40 


30 


3.8 


19 


98 


0.23 


13 








li 








2i5 — 


!5 




20 


40 




~7iT~ 


40 


92 
















32 










1 


i 






25 


94 








i — 


if ' 








101 
















20 










6 7 ] 






* 


* [115] 
















Ftct 









** 












92 


030 


11 












40 


80 
















32 




050 










21 




25 


92 










12 










027 


li 




30 




fl 




20 








*c 




























25 


92 
















28 


86 


















98 
















25 




006 














27 


IOC 
















26 


102 


£31 














26 


99 


0.01 






39 


40 




3.9 


24 


IOC 




1 






42 


32 


3.9 






0.01 


3 






38 


29 


3.7 


25 


95 


0.29 


10 




42 


37 


28 


3.8 


25 


105 


0.30 






43 


35 


27 


3.9 


25 


110 


0.11 


10 




44 


35 


27 


4.5 


25 


115 


0.14 






45 


33 


25 


7.5 


25 


155 


0.30 






« 




29 


37 




95 


0.22 








37 


2B 




25 




0.14 






48 


34 








122 


0.29 








33 


25 


7.B 


25 


186 


0.30 







[0 0 6 8] 



C*6 3 



m 



^M20 02-60 26 9 



[0 06 9 ] */t, H4Ktt, £l{Cij?LfcH|SK©fi 

«awerftt>fti»»Eo*EKSH-4ifcflj 9 9 %, 8 

0%fc<fctf2 0K©&Jg&K:o(,>T, 3-ffig£ffiT2tf 
fc»£©il«li«±£<Mk a s £ ftJgfSK Z r £ ©M« 

[0070] mfrmt>frt £ £^c^ m-conMM® 

8 0 %«± 8 0 #W%&±) £&&<£ 5 

*B«»Ha*'r«JS Ofc«^©35T*J . M3R»Etfc#i 2 
0 %©*§£• (#H»W®*fr&fcfca>r>fc»£) tcit^ 

B«^EJt*s 8 0 %«± £ ft S i 5 &#H$Wr 
ft£#£C£*5-CtS. 

[ 0 0 7 1 3 * 1 L*6 *#JH0T; feUifjii&SjE 

#6. MafiX£Md*Y£©J±X/Y, tKh%A/ 
( B + C + D + 2 E > *W & 6 3 ftfc!$sf©FHrtf;$3-f 

££, &mfn«, §3*4 1~6, g^7-i 2, tmi 

3-18, WH19~24, WB2 5~3 0. 1**46 2 
-6 7, «:6DtKKW8 8~7 3©airPifciW-*4. 
C©l8H©«IHl*gK:*SK8. -rtttotA/ (B + C + 
D + 2 E ) Wfc^ffl&JfcC** 0.5 0 0 *K*. &g#ft 
fcitltt, {f^«aftJtr*S0. 5 0 0©Wfl{Ctfc*< 

r, *«g$jf r ©tsa^i f r -tc 

[0 072] fcfe. t©JPJ©$ffl?1-T£>oT, iESfi 

ewoisjHia**r 5 o - 5 5 n h mem 5 



[0 07 

[0 0 7 

30 5. 2 
(B + C 
C I #4 



ttttort 



{Cfctltf. A/ (B + C + D + 2 E) {k^ 
5 0 0cti3^t<§n-C4>, 

3] *fc % KW8 2^7 3 4W4l^3 0iO 
«rtt«|-rtUito*4J:9K, Z rfibfcJ:CXT ific 
ftT&, ±$UtA/ (B + C + D + 2E) 4 

&*s, ISJi*^iE#Jir*Si*HK:|«l,4 
1 , 2, 7. 8, 13, 14, 19, 2 0, 2 
62, 6 3, 6 8fcJ:^6 9©ct^iC, A/ 
D+2E) <0. 5 2 5©i#£, | f r -T 
0 p p m/-CfcLbfc** < fcSfc*, 3 

tit 6:1= 

[0 0 7 53 fltoSr. 1*146, 1 2. 1 8, 2 4, 
3 7fccfcf>*7 3©J;^tC, A/(B + C + D + 2E) > 

40 [0 076] Sfc, ^3 1 ~4 OTtt, RR4©£J$ 
KfcWSi^tpOPbJlT-^, Ca, Ba, Srfei 

^La^6ji«ftS4>&< it lacct-araBdShr 
or, g&u £13143 i ~4 o i*it«-r 
nsi, cft6©ra©^**B-r*{: 
[0077] mnsnrt»tt^Ki44K*»^ 

Ttt, k 15 «6-5tS3&3, 0. 2 4%r*S©fC*ft,, 
PbM^©2 0^l/%WT*, Ca, Ba, 
S r fccfcO'L a *>6»«ft£4>& < i 1 «K«fc -aTit 
1~3 6&6OTC3 8~4 0&cJ:ft«, k 
0. 01-0. 0 8«{C*rjfe!>S-& 



(10) 



17 



4*;W6©*|fflF«jfca4Kf*3 l~3 3ft6C«C3 8~ 
40(Cj;n«, k ls «6-o£S£0. 0 1%(c£Tfg« 
1"£C £#•?££„ 

[0 07 8 ] f r iftotlicMLti Ca, 

Ba, S rfc«fctfLa*6»;H-i4il>ft< 4fcl«Cj: 

t©£$&ai!l*tTfc^Tl>ftt4^4fc:tol>Ttt» f 
P «6-o#«». 10kHzT*5©KJftL, PbMT- 
©2 0*;U%J£TF£, Ca, Ba, S r *iJ:tfL ajfcfc 10 
««ti4il>&< ifc l«fc<fc^TMftLfcW*43 1~3 
6&&CJt{C3 8~4 0fCj:titf. f r tfP>o£M£3~ 
6 kHzCt£r$s4>3#5Ci#sr#S 0 PbM 

l~3 3ftf>t«C3 8~4 05tcfcft«, f r tf^o^Ft 
£3 kHzK*r/hS<-r4Ci*i'C*4. 
[ 0 0 7 9 ] ftfc, P b JS^ft«ft-r5**t2 0 

i»*aw*-r<ttoTi>sfc«>. ±aiL-/ck ls «e,o 

iO, *JJ;C>*A 1 2 0 3 ©SanoJWHi, g$f44 1~4 
9 4, Ctl6©WHtffftor^ftl>C4*|(H>rHC 

fifiSr* 4 1 £j±$5 <r s c£(c<fc(3 mrr & c t 
[oo8i] ■rtttot, KST^g^ittsuc^ tm 

4tC*Jl»Ttt. 9 2MPa©KJf5SS-C*S©{C>SfU, 
M^4 1~4 9{C*5l>Ttt. 9 5MPa«iOSff»g 

wk, oommmcMbz. 30 

SiO, £0. 0 0 3S*g|Uy±, fcitfAl, 0 3 £ 
0.00 3 SMHa -h^ftf SH*44 2-45 ft 6t>*{t 
4 7^4 9KJ:fttf, Kff^lS^l 0 5MPa«±fc* 

[00821ft*. ±$LfcS i 0 ! fcitfA 1 , 0 3 
©SSftHfeW, 0. lS«8B*jH*.Stt*44 5*i«fce;4g 

*iH*.Tl/£5. ^©fcfe, SiO, fcitfAl, 0 3 
©iSaaHMtt, 0. lS*WerFr*4C4#*y*L 

l\ 40 

[0083] commzEmmmtc-sttizp 

&7 4*iJ:tf7 5©i:5iC, PbSa£93~10 1* 

It&itifittli*. ftfc, Pb*a*t©«HJ: S 
£, fflfc<DSWifi&V+?<. I*, t©«HJ:!J*i> 
ft < f 5 £ , +#K**ft c £ HK 5cft 

[ o o 8 4 ] #_L c©^K%#^ftnj6^|{cwatb 
raiiwofc**. c©»i«{c«sE«8stm*j«tc;**i so 



fc4*.tf. 



-Ftt, 

[0 08 

3<, 
[0 0 8 



Ca, B 
«tc<fc 
$$&©# 

[0 0 s 

3~0. 
0. II 

mi 

[009 



#112 0 0 2 -6 0 2 6 9 



18 

i}tS6 ftfcEWBffiftttttti. C © J: 9 ft^JS 
WORSESfiS t>©r»ft < , c©»w©«fflrtfc**t> 

[008 5]$fc, C©^BJ(c^^E^a^«^ft>&ffl 
!. JtoWOfiOte-F. W*«BS«*-F. 

, »?*- 3 ta<, ^rn©jgtt*-F 
fc. cft*jgwrr*c4*i'T?aa. 

6] C©*M8fcftSE«fflfflMfl»#tt. 
*>»?©# ft 6 r . 1-7 9 ^^©ffe©E 
-f^{c*si*-rffli^c£*sr#-5o c 

7] 

tWKJtltf. £)&ft#PbT i 0 3 , PbZr0 3 , 
b (Ma« Mdv ) 0 3 (Ma»2ISfcB3 
< £fe IS. Md»5ffi$fc 
5i6ii©|7C^*>6®«nS^ft< £«> 1«„ ) *»6ft* 

H*frt'*o-c, t©@irt^s&K£atiE;friir* 

IXiMdlYi ©JfcX/Y J&J{t1*lSWt <fc ») 

J:9fc. cn?:^-r-SC£(cJ:orff6n 
fcE*®;Sg^f*©£JiJI&ifc©^«?ytt£/j\;S < -r 
SCi*^**. l^ot, C©Em«Sg«ggf*^ffl 
l»4 C 4 K «t 0 . ^«gJI|«»©jiffiKSE(tKfttifc7 -f 

* EwaaBR^*^* s c twz i> . 

8] C©^Kff£E«»tStmK*b>'C M 
-C$>f3, Md^Nb, Sb, Tafc±W!))6 
»iti5iJ>ft<4i6>lffrC*Si»^r*^T. Mn©^ 
iU Nb. Sb, Ta*J«fcCJ«W©§^Wji 

B, C, D*JcfcD f E£Lfc£^, *;I/Jt 
5 2 5 ^A/ (B + C + D+2E) ^ 1 £ft£ 

§ n « £ , ftjsa?sgR©iaa^«tt©i5fe«as*s 
c£^rt-s. 

ttr^Lfc^JS7l4i©P bM^F©2 0*>bKJKT*. 
S rfc<fctfLarfpP»jI5iftS4>ft< £fe 1 

^©«6-o#*ffi»T4S»ft*i«a{>4c43&Jr 



0, Ma 



[0 0 
a*5Mn 

W«4A 

ft. 

r. o 

[0 0 8 



0] *fc. c©»(HKfli4E«SSBti1BHc*ji> 
»10 0WBBC*fLr. SiO, <&0. 0 0 
lMfiSP, feiCJtAl, 0 3 %0. 0 0 3~ 

; i*©3lffi* r&i± s * s c £ wc ft % o 
1 ] Sfc. c©|fi?8K:ffi4E«BBtm*«SJS 



(11) 

19 

wm&mt&mMmmo 8 o %ot t u & & 5 & 

tUtV A frZZffif&LfcmS* C©7 -i Jl/£©#AJ1 

[0092] *©fc&, EW^^frDatttftft*. 
sm«^i^g&?ntK!i© 8 oyoVirttzzx*) 
fnasKH^-rsetjcfcij. c©e*&B5#&£#&& 1 
or, «sitM^ffift©/M t,> c i n -s , tc 



[HI] 



3, 7, 

4, 5, 



#PjI2 0 0 2-6 0 26 9 
20 

9 2 ] C ©89!©te©£JB&KK: «fc -SEtii&ilJR-? £ 

[ BJ 3 3 C ©IPJ3© ^ jcfiij© ^Jfe»c «t 3EHISS 

C ©l^©3S!iWc fct^rftif S tifcKfH © 
»)^?:^iTSE^«S^ft*f#^fc&©^^Ha* 
©i^ffit*£*.fc«Jft&fco< f vt 1 #«g£ffiT§ 
1ifc&fr©«aUMHteMk ll ££«K£iZ r £©M 



2 7 



- 1 1 mumm 














& 



















































: k„(M) 

|ogt*»gttB9% alMMHHtaat AlMtagitaw [ 



(12) 



!ftM20 0 2 -6 0 2 6 9 



(5i)mt.ci. 7 mmn 

C 0 4 B 35/49 



F I 

C 0 4 B 35/49 



H 0 1 L 41/09 
41/187 

F £ - A (## ) 4C031 AA04 AA05 M06 M09 Mil 
M12 AM4 AA15 AA18 AA19 
M29 AA30 M32 AA34 BA10 
CA01 GA02 



H 0 1 ^ 41/08 
41/18 



